Pardaxin, an ionophore neurotoxin, induces PC12 cell death: activation of stress kinases and production of reactive oxygen species.
Pardaxin (PX) is an ionophore neurotoxin that induces neurotransmitter release at subcytotoxic concentrations and causes necrotic cell death at higher concentrations. Since cell survival, physiological processes, and cell death are under the control of signaling pathways converging to MAPKs (ERK, JNK, and p38 isoenzymes), we determined the interaction of PX with these enzymes. We report that PX (5 microM) transiently stimulated MAPKs. While the activation of ERKs was rapid (min), the stimulation of JNK and p38 was delayed (hr). At toxic concentrations of PX ( < 20 microM) the activation of JNK and p38 was fast and a sharp increase in radical oxygen species (ROS) was measured before cell disintegration was observed. PX (5 microM) also induced dopamine release without significant leakage of lactate dehydrogenase (LDH), indicating a physiological effect in the absence of cytotoxicity. On the basis of these findings, we propose a model in which there is a balanced relationship between PX stimulation of MAPKs and the physiological/pathological effects of this toxin. Although under physiological conditions ERKs activation is responsible for the regulation of survival-related processes, under pathological conditions JNK and p38 are stimulated, most probably in correlation to cell death. The fine correlation between these kinases is likely disturbed by PX and remains to be further investigated.